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(54) METHOD FOR AUTHENTICATING REPRODUCING DEVICE AND 
RECORDING DEVICEAND RECORDING AND REPRODUCING DEVICE USING 
THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for authenticating a reproducing 
device and a recording device and a recording/reproducing device using the 
samecapable of preventing external equipment from performing illegal copying by a 
simple configuration. 

SOLUTION: Recording device 1 requests to a reproducing device 7 not to output 
the digital data to a digital signal line 15 via a serial bus line 16; the reproducing 
device 7 receiving the request halts outputting of the digital data to the digital 
signal line 15 for a prescribed period. Unless the digital data is inputted from the 
digital signal line 15 only for the prescribed perioda recording device 1 judges that 
it is connected with a normal reproducing device via the digital signal line 15. Then 
the reproducing device and the recording device authenticates each other by 
permitting the reproducing device 7 to output the digital data via the serial bus line 
16. 



CLAIMS 



[Claim(s)] 

[Claim 1]In an authentication method of playback equipment and a recorder which 
transmit digital data to a recorder from playback equipment by the 1 st 
transmission meansand recognize information on a mutual device mutually by the 
2nd transmission meansAn authentication method of playback equipment and a 
recorderwherein it provides a period when said playback equipment does not 
output said digital data to the 1 st transmission means and said playback 



equipment and said recorder perform mutual recognition based on this period. 
[Claim 2]Require that said recorder should not output said digital data to the 1st 
predetermined transmission means of a period to said playback equipment via the 
2nd transmission meansand said playback equipmentWhile suspending an output of 
said digital data to the 1 st predetermined transmission means of a period in 
response to said demandsaid recorderif only a predetermined period does not have 
an input of the 1st transmission means to said digital dataAn authentication 
method of playback equipment according to claim 1 and a recorder judging that it 
is connected to regular playback equipmentand permitting an output of said digital 
data via the 2nd transmission means to said playback equipment by the 1st 
transmission means. 

[Claim 3]While said recorder has memorized two or more output patterns of said 
digital data required of said playback equipmentRequire arbitrary output patterns 
chosen from said output pattern to said playback equipment via the 2nd 
transmission meansand said playback equipmentWhile outputting said digital data 
to the 1st predetermined transmission means of a period according to a demand of 
said arbitrary output patternssaid recorderif said digital data inputted from the 1st 
transmission means is as said arbitrary output patternsAn authentication method 
of playback equipment according to claim 1 and a recorder judging that it is 
connected to regular playback equipmentand permitting said digital data output via 
the 2nd transmission means to said playback equipment by the 1st transmission 
means. 

[Claim 4]An authentication method of playback equipment according to claim 3 
and a recorder while said output pattern is a pattern which repeats an output and 
a non output to a police boxwherein said recorder generates a random number and 
chooses arbitrary output patterns from said output pattern based on this random 
number. 

[Claim 5]A recording and reproducing device both performing mutual recognition of 
said playback equipment and said recorder using an authentication method of 
playback equipment according to any one of claims 1 to 4 and a recorder as it is 
characterized by comprising the following. 
Playback apparatus. 
A recorder. 

The 1st transmission means. 
The 2nd transmission means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the recording and reproducing 
device which used an authentication method and an authentication method for the 



same of playback equipment and a recorder. 
[0002] 

[Description of the Prior Art]Conventionallyas for the mutual recognition of the 
playback apparatus and the recording device which comprise a different bodyin the 
recording and reproducing deviceit was common to have been carried out through 
the serial bus line connected to playback apparatus and a recording device. 
[0003]The recording and reproducing device has composition as shown in drawing 
7_(a). The equipment information of the playback apparatus 7 is transmitted to the 
recording device 1 via the serial bus line 16 from the playback apparatus 7. In the 
recording device lit is judged whether the playback apparatus 7 is regular 
apparatus based on the equipment information of the playback apparatus 7 into 
which the microcomputer (not shown) provided in the inside is inputted via the 
serial bus line 16. The equipment information of the recording device 1 is 
transmitted to the playback apparatus 7 via the serial bus line 1 6 from the 
recording device 1. In the playback apparatus 7the recording device 1 judges 
whether it is regular apparatus based on the equipment information of the 
recording device 1 into which the microcomputer (not shown) provided in the 
inside is inputted via the serial bus line 16. 

[0004]Mutual recognition of the recording device 1 and the playback apparatus 7 is 
performed via the serial bus line 16 by such operation. When each apparatus 
attests each other with it being regular apparatus as a result of mutual 
recognitiona copy is performed with the recording device 1 being in a recordable 
statethe playback apparatus 7 being refreshableand digital data being outputted to 
the recording device 1 from the playback apparatus 7 via the digital signal line 1 5. 
The unjust copy performed in the state where regular apparatus is not connected 
to the serious bus line 1 6 by this can be prevented. 
[0005] 

[Problem(s) to be Solved by the Invention]Howeversince only the serial bus line 16 
is performing mutual recognition of the playback apparatus 7 and the recording 
device 1 in such a recording and reproducing deviceAlso in the case where 
playback apparatus 13 (henceforth "external playback apparatus") other than the 
playback apparatus in which mutual recognition was carried out by the serial bus 
line 16 as shown in drawing 7 (b) is connected to the digital signal line input 
terminal of the recording device IThe digital data transmission from the external 
playback apparatus 13 which mutual recognition is materialized and should be 
forbidden essentially becomes possible. 

[0006]Also in the case where recording devices 17 (henceforth "external recording 
apparatus'') other than the recording device in which mutual recognition was 
carried out by the serial bus line 16 as shown in drawing 7 (c) are connected to 
the digital signal line output terminal of the playback apparatus 7The digital data 
transmission to the external recording apparatus 1 7 which mutual recognition is 
materialized and should be forbidden essentially becomes possible. 
[0007]In order to prevent the unjust copy using such external playback apparatus 
1 3 or the external recording apparatus 1 7in conventional technologythe encryption 



and double-sign-izing of digital data which are transmitted by not only the mutual 
recognition by the serial bus line 16 but the digital signal line 15 were performed. 
[0008]Howeverwhen the encryption and double-sign-izing of digital data which are 
transmitted by the digital signal line 15 are performedthe composition of record 
reproduction apparatus will become complicated and cost will start. 
[0009]An object of this invention is to provide the authentication method of the 
playback equipment and the recorder which can prevent an unjust copy by simple 
compositionand the recording and reproducing device using the authentication 
method in view of the above-mentioned problem. 
[0010] 

[Means for Solving the Problem]To achieve the above objectsin an authentication 
method of playback equipment and a recorder concerning this inventionWhile 
transmitting digital data to a recorder from playback equipment by the 1st 
transmission means and recognizing information on a mutual device mutually by 
the 2nd transmission meansA period when said playback equipment does not 
output said digital data to the 1st transmission means is providedand it is 
characterized by said playback equipment and said recorder performing mutual 
recognition based on this period. 

[001 l]In an authentication method of playback equipment and a recorder 
concerning this inventionWhile transmitting digital data to said recorder from said 
playback equipment by the 1st transmission means and recognizing information on 
a mutual device mutually by the 2nd transmission meansRequire that said recorder 
should not output said digital data to the 1st predetermined transmission means of 
a period to said playback equipment via the 2nd transmission meansand said 
playback equipmentStop in response to said demand and an output of said digital 
data to the 1 st predetermined transmission means of a period said recorderif 
there is no input of the 1st predetermined transmission means of a period to said 
digital datait is characterized by judging that it is connected to regular playback 
equipmentand permitting an output of said digital data via the 2nd transmission 
means to said playback equipment by the 1 st transmission means. 
[0012]In an authentication method of playback equipment and a recorder 
concerning this inventionWhile transmitting digital data to said recorder from said 
playback equipment by the 1st transmission means and recognizing information on 
a mutual device mutually by the 2nd transmission meanssaid recorderTwo or more 
output patterns of said digital data required of said playback equipment are 
memorizedRequire arbitrary output patterns chosen from said output pattern to 
said playback equipment via the 2nd transmission meansand said playback 
equipmentWhile outputting said digital data to the 1st predetermined transmission 
means of a period according to a demand of said arbitrary output patternssaid 
recorderif said digital data inputted from the 1st transmission means is as said 
arbitrary output patternsit is characterized by judging that it is connected to 
regular playback equipmentand permitting said digital data output via the 2nd 
transmission means to said playback equipment by the 1st transmission means. 
[0013]While said output pattern is a pattern which repeats an output and a non 



output to a police boxsaid recorder generates a random number and it may be 
made to choose arbitrary output patterns from said output pattern based on this 
random number. 

[0014]In a recording and reproducing device concerning this inventionwhile having 
playback apparatusa recorderthe 1st transmission meansand the 2nd transmission 
meansit is characterized by performing mutual recognition of said playback 
equipment and said recorder using the above-mentioned authentication method. 
[0015] 

[Embodiment of the Invention]One embodiment of this invention is described with 
reference to drawings. The composition of the recording and reproducing device of 
a first embodiment is shown in drawing 1 . The same numerals are given to the 
same portion as the conventional recording and reproducing device. 
[0016]The recording and reproducing device is provided with the digital signal line 
15 and the serial bus line 16 which have connected the recording device Ithe 
playback apparatus 7and the recording device 1 and the playback apparatus 7. The 
digital signal line 15 and the serial bus line 16 are stored in one cable. 
[0017]The microcomputer 3 (henceforth a "microcomputer") is formed in the 
recording device land the microcomputer 9 (henceforth a "microcomputer") is 
formed in the playback apparatus 7. 

[0018]The equipment information SI of the playback apparatus 7 is transmitted to 
the serial input output means 6 in the microcomputer 3 via the serial bus line 16 
from the serial input output means 1 1 in the microcomputer 9. In the recording 
device Ithe equipment information SI of the playback apparatus 7 is sent to the 
discriminating means 5 in the microcomputer 3 from the serial input output means 
6. The discriminating means 5 judges whether the playback apparatus 7 is regular 
apparatus based on the equipment information SI of the playback apparatus 7. 
[0019]The equipment information S2 of the recording device 1 is transmitted to 
the serial input output means 1 1 in the microcomputer 9 via the serial bus line 16 
from the serial input output means 6 in the microcomputer 3. In the playback 
apparatus 7the equipment information S2 of the recording device 1 is sent to the 
discriminating means 12 in the microcomputer 9 from the serial input output 
means 11. The discriminating means 12 judges whether the recording device 1 is 
regular apparatus based on the equipment information S2 of the recording device 
1. 

[0020]Mutual recognition of the recording device 1 and the playback apparatus 7 is 
performed via the serial bus line 16 by such operation. 

[0021]The output means 8 of the playback apparatus 7 is controlled by the control 
means 10 in the microcomputer 9plays the digital data currently recorded on 
CD21and outputs it to the digital signal line 15 as the digital data S3. 
[0022]The input means 2 of the recording device 1 is controlled by the control 
means 4 in the microcomputer 3receives the digital data S3 from the digital signal 
line 1 5and records the digital data S3 on MD20. 

[0023]Also when the playback apparatus 7 is not a reproduction state (i.e. also 
when the output means 8 is not outputting the digital data S3)Firm output of the 



digital data S4 (data of the status of apparatus which regenerative data does not 
havea sampling frequencyeto.) included predetermined information is carried out to 
the recording device 1 via the digital signal line 15 from the playback apparatus 7. 
[0024]PLL (Phase Locked Loop) is provided in the input means 2 (not shown). PLL 
provided in the input means 2 is in the state (henceforth a "LOCK state") where 
internal frequency is being fixedif the digital data S3 or S4 is outputted from the 
output means 8. Since digital data S4 is always outputted when the digital data S3 
is not outputtedPLL provided in the input means 2 is always in the LOCK state. 
[0025] Hereif the output of digital data 84 from the output means 8 is suspended 
on a target temporarily [ predetermined / period ]PLL provided in the input means 
2 can be changed into the state (henceforth a "UNLOCK state") where the 
predetermined inside frequency of a period is not being fixed. 
[0026]In addition to the mutual recognition by the serial bus line 16 mentioned 
abovemutual recognition based on the change of state of PLL provided in the 
input means 2 is performed. This operation is explained using the flow chart of 
drawing 2 . 

[0027]When a user performs operation which is going to record the digital data 
reproduced with the playback apparatus 7 on a recording medium by the recording 
device 1 operation of the flow chart shown in drawing 2 begins. The serial input 
output means 6 of the recording device 1 transmits the output halt signal 85 to 
the serial input output means 11 of the playback apparatus 7 via the serial bus line 
16 (step #100). The serial input output means 1 1 receives the output halt signal 
S5 (step #200). The output halt signal 85 is sent to the output means 8 via the 
discriminating means 12. The output means 8 suspends the output of digital data 
84 to the predetermined period digital signal line 15 based on the output halt 
signal 85 (step #205). 

[0028]8ince PLL provided in the input means 2 does not have an output of digital 
data 84it will be in a predetermined period UNLOCK state from the output means 
8 (step #105). 

[0029]If a predetermined period passes and the output of digital data 84 is 
resumed from the output means 8 (#210)PLL provided in the input means 2 will be 
in a LOCK state (step #1 10), That data whose PLL provided in the input means 2 
is in a LOCK state or a UNLOCK state is sent to the discriminating means 5 in the 
microcomputer 3and PLL judges only a period predetermined in the discriminating 
means 5 for whether it was in the UNLOCK state (step #1 15). 
[0030]If PLL is not in a UNLOCK state (N of step #1 15)only a predetermined 
periodThe discriminating means 5 sends a reproduction disapproval signal to the 
output means 8 via the serial input output means 6the serious bus line 16the serial 
input output means 1 land the discriminating means 12The playback apparatus 7 is 
prevented from reproducingand a record disapproval signal is sent to the input 
means 2and the recording device 1 is prevented from recording (step #120). That 
ismutual recognition becomes abortiveand operation of mutual recognition is 
completedwithout recording the digital data S3 on MD20. 
[0031]On the other handif PLL is in a UNLOCK state (Y of step #1 15)only a 



predetermined periodThe discriminating means 5 sends a reproducing permission 
signal to the output means 8 via the serial input output means 6the serious bus 
line 16the serial input output means Hand the discriminating means 12The 
playback apparatus 7 enables it to reproduceand a record enabling signal is sent to 
the input means 2and the recording device 1 enables it to record (step #125). That 
ismutual recognition is materialized. Thenin the playback apparatus 7reproduction 
is started (step #215)by what (step #130) record is started forthe digital data S3 
begins to be recorded on MD20and operation of mutual recognition is completed at 
the recording device 1 . 

[0032]When a user performs also after that operation which is going to record the 
digital data reproduced with the playback apparatus 7 on a recording medium by 
the recording device 1 mutual recognition based on the flow chart which was 
mentioned above each time in addition to the mutual recognition by the serial bus 
line 16 is performed. 

[0033]Therebythe digital data transmission from external playback apparatus can 
be prevented. Since the serial bus line 16 is connected to the recording device 1 
and the playback apparatus 7 when the external playback apparatus 13 is 
connected to the recording device 1 via the digital signal line Mas shown in 
drawing 3 In the mutual recognition by the serial bus line 16it judges with being 
mutually connected to regular apparatus. 

[0034]Howeversince PLL of the input means 2 does not grow into a UNLOCK 
state with such compositionas a result of the judgment in step #115 in the flow 
chart of drawing 2 it progresses to step #120 and the recording device 1 will not be 
in a recordable state. Thereforethe illegal copy using the external playback 
apparatus 1 3 can be prevented. 

[0035]The digital data transmission to external recording apparatus can also be 
prevented. Since the serial bus line 16 is connected to the recording device 1 and 
the playback apparatus 7 when the external recording apparatus 17 is connected 
to the playback apparatus 7 via the digital signal line 18as shown in drawing 4 In 
the mutual recognition by the serial bus line 16it judges with being mutually 
connected to regular apparatus. 

[0036]Howeversince PLL of the input means 2 always grows into a UNLOCK state 
with such compositionas a result of the judgment in step #115 in the flow chart of 
drawing 2 it progresses to step #120 and the playback apparatus 1 will not be in a 
refreshable state. Thereforethe illegal copy using the external recording apparatus 
1 7 can be prevented. 

[0037]Nexta second embodiment is described. The lineblock diagram of the 
recording and reproducing device of a second embodiment becomes like drawing 1 
like a first embodiment. In addition to the mutual recognition by the serial bus line 
16also in a second embodimentmutual recognition based on the change of state of 
PLL provided in the input means 2 is performed like a first embodiment. This 
operation is explained using the flow chart of drawing 5 . 

[0038]The microcomputer 3 of the recording device 1 sets to pattern number n 
the random number by which generated the random number (step #300) and it was 



generated (step #305). The discriminating means 5 has memorized beforehand the 
data table as shown in drawing 6 (a). The microcomputer 3 calculates output 
switching signal S6 „ corresponding to pattern number n from the data tableand 
transmits output switching signal S6 „ from the serial input output means 6 (step 
#310). 

[0039]The serial input output means 1 1 receives output switching signal S6 „ via 
the serial bus line 16 (step #400). The discriminating means 12 is made into the 
signal S7 as changed predetermined output / non output change pattern 
corresponding to output switching signal S6 „ the cycle T memorized beforehand 
and shown in drawing 6 (b)and transmits to the output means 8 (step #405). The 
signal S7 shown in drawing 6 (b) supports output switching signal S6 ^ Digital data 
S4 sent to the input means 2 via the digital signal line 15 from the output means 8 
is outputted when the signal S7 is the section of "T'and when the signal S7 is the 
section of "0"it is not outputted. By thisas for digital data S4according to output 
switching signal S6 „an output/non output will change the cycle T during the 
predetermined period. 

[0040]In PLL provided in the input means 2the change rate of a LOCK state / a 
UNLOCK state happens from the output means 8 the cycle T during the 
predetermined period according to the change of the output/non output of digital 
data S4 sent via the digital signal line 15 (step #315). 

[0041 ]If a predetermined period passesthe firm output of digital data S4 will be 
resumed from the output means 8 (step #410)and PLL provided in the input means 
2 according to it will become with a LOCK state (step #320). In step #325the 
discriminating means 5 judges based on the data table showing whether the LOCK 
state / UNLOCK state change rate of PLL provided in the input means 2 are n 
kinds of pattern numbers in drawing 6 (a). 

[0042]If the LOCK state / UNLOCK state change rate of PLL are not pattern 
number n passages (N of step #325)A reproduction disapproval signal is sent to 
the output means 8 via the serial input output means 6the serious bus line 16the 
serial input output means Hand the discriminating means 12The playback 
apparatus 7 is prevented from reproducingand a record disapproval signal is sent 
to the input means 2and the recording device 1 is prevented from recording (step 
#330). That ismutual recognition becomes abortiveand operation of mutual 
recognition is completedwithout recording the digital data S3 on MD20. 
[0043]On the other handif the LOCK state / UNLOCK state change rate of PLL 
are n kinds of pattern numbers (Y of step #325)A reproducing permission signal is 
sent to the output means 8 via the serial input output means 6the serious bus line 
16the serial input output means Hand the discriminating means 12The playback 
apparatus 7 enables it to reproduceand a record enabling signal is sent to the 
input means 2and the recording device 1 enables it to record (step #335). That 
ismutual recognition is materialized. Thenin the playback apparatus 7reproduction 
is started (step #415)the digital data S3 begins to be recorded on MD20 by what 
(step #340) record is started forand operation of mutual recognition is completed 
at the recording device 1. 



[0044]According to this embodimentsince it has composition which chooses one 
output pattern from many output patterns based on a random numbercompared 
with a first embodimentit becomes a complicated authentication method. An 
authentication method with safety high thereby more is realizable. 
[0045]A data table may be made different setting out for one set of every record 
reproduction apparatus. For examplethe recording device 22 is made to memorize 
beforehand the data table shown in drawing 6 (c)the recording device 23 is made 
to memorize beforehand the data day bull shown in drawing 6 (d)and it is set to it. 
Even when are done in this wayconnecting the recording devices 22 and 23 of the 
same model in parallel with the recording device 1 and trying to copy to two or 
more MD at once as shown in drawing B Since the data tables memorized by each 
recording device differmutual recognition with the playback apparatus 7 is not 
materializedand the recording devices 22 and 23 cannot be used. It may be made 
setting out which is different for every record reproduction apparatus also about 
the cycle T. 

[0046]In the first and a second embodimentalthough the cable was used for the 
digital signal line 15 and the serial bus line 16this invention can acquire the same 
effecteven when it is not limited to thisfor exampleapplies to the wireless method 
using light or an electric wave. When a wireless method is adoptedcompared with a 
cable systemthe use area of record reproduction apparatus becomes large. 
[0047]Although mutual recognition based on the output/non output of digital data 
S4 was performed irrespective of reproduction speed and a recording rate in the 
first and a second embodimentMutual recognition based on [ when reproduction 
speed and a recording rate are constant speeds ] the output/non output of digital 
data S4 may be made composition which does not carry outbut restricts when 
reproduction speed and a recording rate are more than double speedand performs 
mutual recognition based on the output/non output of digital data S4. 
[0048]Although the recording device 1 outputted the signal S5 or S6 ^ to the serial 
bus line 16 and the playback apparatus 7 performed the output/non output of 
digital data S4 in the first and a second embodiment according to the signalThis 
invention makes setting out the output / non output pattern of digital data S4 
which is not limited to this for examplein which one differs at a time for one set of 
every record reproduction apparatusThe microcomputer 9 of the playback 
apparatus 7 memorizes beforehand the output / non output pattern of digital data 
S4and may make the microcomputer of the recording device 1 the composition 
which memorizes beforehand the LOCK/UNLOCK state pattern of PLL 
corresponding to the pattern of the output/non output of digital data S4. 
[0049] Although CD21 was played and the regenerative data was recorded on 
MD20 in the first and a second embodimentThis invention is not limited to thisfor 
examplereproduces DVD-ROMand even if it uses other recording mediasuch as 
recording the regenerative data on DVD-RAMit can acquire the same effect. 
[0050] 

[Effect of the Invention]Since playback equipment and a recorder perform mutual 
recognition based on the period when playback equipment does not output digital 



data to the 1st transmission means according to this inventionAn unjust copy can 
be prevented from being performed by the composition which connects a serial 
bus line to regular playback equipment and recorderand connects the end of a 
digital signal line to external recording apparatus or external playback apparatus. 
Since it is simple composition compared with the copy prevention method of the 
conventional technology which enciphers digital data with playback equipment and 
is double-sign-ized with a recorderlow cost-ization can be attained. 
[0051 ]The same effect is acquired also in the composition judged that the 
recorder will be connected to regular playback equipment by the 1st transmission 
means if only a predetermined period does not have an input of the 1 st 
transmission means to said digital data. 

[0052]According to this inventionwhile the recorder has memorized two or more 
output patterns of the digital data required of playback equipmentSince arbitrary 
patterns are chosen from the output patterncompared with the case where it has 
only one output patternit becomes an authentication method with higher safetyand 
an unjust copy can be prevented certainly. 

[0053]Since the output pattern is used as the pattern which repeats an output and 
a non output to a police box according to this inventionmany patterns can be set 
up easily. Since arbitrary output patterns are chosen from two or more output 
patterns based on the generated random numberit becomes an authentication 
method with still higher safetyand an unjust copy can be prevented more certainly. 
An illegal copy can be prevented from being performed by the composition which 
uses the recording device of the same model for two or more parallel by carrying 
out correspondence with a random number and an output pattern to different 
setting out for every record reproduction apparatus connecting. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of the recording and 
reproducing device concerning this invention. 

[Drawing 2] It is a flow chart figure showing the operation in a first embodiment. 
[Drawing 3] It is a block diagram showing composition when external playback 
apparatus is connected to the recording and reproducing device concerning this 
invention. 

[Drawing 4] It is a block diagram showing composition when external recording 
apparatus is connected to the recording and reproducing device concerning this 
invention. 

[Drawing 5] It is a flow chart figure showing the operation in a second embodiment. 
[Drawing 6] It is a figure showing an output switching signal. 
[Drawing 7] It is a block diagram showing the composition of the conventional 
recording and reproducing device. 

[Drawing 8] It is a block diagram showing the composition which connected the 



recording device of the same model in parallel. 
[Description of Notations] 

1 Recording device 

2 Input means 

3 Microcomputer 

4 Control means 

5 Discriminating means 

6 Serial input output means 

7 Playback apparatus 

8 Output means 

9 Microcomputer 

10 Control means 

1 1 Serial input output means 

12 Discriminating means 

1 3 External playback apparatus 

14 Digital signal line 

15 Digital signal line 

16 Serial bus line 

1 7 External recording apparatus 

18 Digital signal line 

20 MD 

21 CD 

22 Recording device 

23 Recording device 
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[aia^^si m^msts f&immt. m-Ko^^^m 
1 ~4<^t^■r^^6HcfBtt<^^f^^^ll<l:i^»^^a<l: 

(0SS!E7^^«^t>T«>}tBS£ilB^BufBfB»i^B^<^ffi 
5|gSE=£^7■5 C <h*^aii:-r%IB»S*SS«o 

[000 1] 

[5«^OK-r*ail5»»] B^SEBtlBiSSS 



[0002] 

[fifjR^affii iB»?f^s«it*5t^T. suffice 

[0 0 0 3] SBSm^i^BUs BI7 (a) iZfjir^oli 

;u/ 7 > 1 6 Lxm^mut i iD«i«it«6^e^ 

S7A'«iESi(7)«IST»«Jb^5*^«^«S-r^o $/cs IBS 

aisi6^6ii^«iii7(c5/U7'^i//^:^^-rvi 6*/hL 
F^asicisitsn/cv-f'^pzivtri— ? darx-tt 

[0 0 0 4] c:<DJ:7^»f^tcj:-QTv sBS«ISl<hS 
^«IS7t<7)*a5l8!I«<->'J7'il/AX^-rv1 6«^^L 
TtTtJtxTl^^o iffl5l8aE<D!ISSs 1&>!^(Dal8§*^5l^« 
IE^(0«li§7-£%<!:iSSiEL/cii^. IBaWSS Kit BSrT 
iHWIIIit^y. S^iBI«7t*S^pr«B4«JI8<!:^oTs 

s 7 *>6bbs«is 1 icai^T*-n* i:T=i t;-6^^Tt>+l 

[0 0 0 5] 

(b) lCm-r<i:-5lC->U7';U/^"7.^-<Vl 6lCj:yffl5 

s*«lfij tt^d) *^iB»ttlsi<ox-:>^';Wf#^'r> 
A:tI48i?^^^^«E^^^r^:li^^cfct^T^,. ^^'K^w^mi 

[0 0 0 6] ^/cx E17 (c) lC5^-rJ:-5lC->'J7'/l//^ 

X ^ -f > 1 6 It J: y lasisii* nfc!Ba«i»JW^<^tB» 

c^Tt. *asi8ii6'«fi£3iL*3ftsi±*n^'<*i^a3fBa 
[0007] z.(n^r) ti^^-m^mm, i s ^^asfBasi 

SI 7^fflt>fc^iE^i3tf-*f!Sih-r?)/c«>lc. SfJRft 
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[0 0 0 8] L/)^L^*^6s 7"J'StMM^^^y^ 5iZ 

[0 0 0 9] *%B^f*. ±fB©Rgai^(c«i>f^ f8^^« 

[0 0 10] 

^,^T^i. SI1cr)e2l#SlcJ:-pTB^SS«*^6IBSS^a 

fflffi^ia^t. ^fflrj(<:S^'^iiulB^^^(<>:«l}IBiB3^ 

[0 0 1 1] «fc. *^^lc«5^^^ai:!BS^Bt 
a)IS!SE7D>ilt33t^T«x mi ©esai^StCcfcoTBuiBM 
^ga<)^6BufBiBSgB'Nx>>"^;Ux— 5«<^)e2I^^T 
t\ «2(De3l#StcJ:oTSt^a)SgB«)1f««ISKL 
^^i.h'fclc. S9SafBSi^B6^m2(De55S#IS«^>LT 
H3IBB^5IBlc*tLTm^<7)WraS 1 ©e2S#eiCBulB 

Blis HuiaS^R^SltTmi^tDaBF^m 1 a)eiM^K'\<7) 
Bul37=^v''-5';Ux--?'Wili;>3^ff±L. BijfBfBfi^Bli> 

m^wwram i (^ffijss^sjb^etiifBx-^'j'^ux— 
^ft's&ttnwj. mi©eai#sicj:oTiE«os^iiB 

2 <7)e32S*S;«/r- LTi|iJiBx-;>^'/UT^— Sirom^^rfFRl 

[0 0 12] $fc. *^RBtc«5SS^fii:l38SB<t 
<7)|S[liE7?-3Elctet^Tt*x Si roejX^©lCJ;oTH5iBB 
^SSB*^ 5 buIBbBSSB'Nt'-^"^ ^ <DG2l€-tT 
t\ m2(DeS^IS!»::J:oT5t^<0SB©«ffl«i8KL 
^3i:<!:tlt. BillBIBtaSBliv BiIIBfl*SBlcS3?-r 
5bubB7=^v'^';Ux^— S'<0tti^/'C^->«a»tlB11U SI 
20!)€3S#S«^>LTB5IB^4SBlc«LTS5IBaj^/\° 

S^SIBtix BugB««<7)tti:':/\°'S'->rog5RicicSL;Tm 
^coMBP^Sg 1 (DejM*ia'Na)BufBxv'~^/l/7=^-^»«:tll:^ 
-rsttttc, MIBIBSilBtiv S 1 A 
:^*n-SBufBf'v*"^;Ux'-'S')b'«Biji3ff«^)m:^M°'jf-> 
jiyT-»n«\ mi roeS6^eii:J:^TiE^OM^SIB 
^c»^S^*nTt^«i:¥lJBrL, buIBS^^IBIcWLT^ * 
2 (DeJM^^IS^^ LTauSBr^i^^'/UT^— 5» tli*«fFRr-r 

[0 0 13] #81::. «ij|Bai^/\°^'-V»ai^<!:#^m* 
*3^»lcliyiIt-/'?4'-VT»«i:tt)lc. HjiBIBiiig 
B»iL««SS^xr-es EaL»tc»^*B3IBai:^)/\°4'-> 



[0 0 14] $fcv :«:^P^(C#%t3»ll£$IB(t£tNT 
t*s S^«l»i:s IB»S£Bt. mi<DeS*e<!:. ^2 

<oeS#S<!:v ^fii^^tttlc. ±IBIi8lI?^ai*fflt^ 
TfjIBS^i^BiHufBIBaiSiatrofflSISSE^tTd Z. t 

[0 0 15] 

*#!!SLTSt^-r*. m-llifiJKfll<OIB»S^^EB<^« 
m^EI1lc5^-ro iJe*<DfB»W^iia<!:l^-0)aJ 

[0 0 16] iB^$^^B(^> fB^^§si ts w^msi 

[0 0 17] |Bii«IS1 lC»?-f'J'PZlVtra— 5i3 

[0 0 18] ^'ra>9F«3(^->'J7';l/Aai^#IS1 Ifr 
S^-f =1 > 3 P^(Oz/ 'J 7';UAttl:^^lft 6 lC-> y 7/1// ^7. 
^-fVI 6«^LTfl^«HS7<D«IS1f|gS 1 

fBfl«ltg 1 Tlis v">l7';UAtt5:^#lft 6*^6^-1' 
=1 > 3 fJg<D!|aJSiJ#S; 5 Ic^^fllS 7 cD«|g1f fB S 1 
8tl«o 'Pm^ms^t. Si«l«7<D«S1f$BS UC» 
■if*. W^«S7 3!)'«iEJS<7)1«ST»«)!)^S3b^«*'J^-r 

[0 0 1 91 ^'f=i>3F«gco->y7';i/Am^#«ft 
6j!)^6^'r=i>9P«g<^->U7';i/Am^¥Si i \ni/^)y 

ea^-nSc M^«i8§7T-t*. i/')7i\^K\^ti^fSLy i 
*^e^-r □ > 9 rtcDJpjsu^s i 2 icib»«i« 1 <D«isif 

^S2«itSI6tl«o ¥iJSiJ^I9[1 2(^. fB0)HI^1(D«l§i 
If $8 S 2 . tB»«Hg 1 *''jE*B<D«ISTS«)!)^S 

[0 0 2 0] C(DJ:3«clM^tc<i:oT. !B»«l«1tS 
^«ltg7i:(^*iSigSEA^->'>i7';UAX^'f>i e^ftl, 

[0 02 1] Sfc, s^«l»7©tij:^#S8i*. ^-rn 

V9rt<^)*ijffll^ia!l OleJcoTSiJW^nTfcy. CD2 
1 lcfB»#nTl''^xS>'S';l'T^— S'^^atU t^v*'^;!/ 
X— SfS 3<!:LTx^->^»/MB#5-r>1 SlctUl'j-rSo 

[0 0 2 2] IB»aH»1<DA^^S2»v ^^'□vart 
0)*|J®#S 4 ic J: o T*iJiai*nTfc U . r-J^Mm^^ 
5 3b^6xi>^»/Ux-'S»S3€:Sl:MXy. 7=>>^/U 
x-^f S 3 «M D 2 0 ItfBfir^o 

[0 0 2 3] S^ilS7)!)'i|?itt«IT)&:t^i*t. "T^ 
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7=^— 5iii^i\ ais©7.^— Six. «*ibjsa?»»07^ 
—5') t)\ m^m»7t■^e,:^'J^l\/is^'7^y^ s^ft 

[0 0 2 4] A:tJ#S2 iCli. P L L (Phase Locked L 
oop) *('«t9!lt6nTt^5 (ES^W o At)^$9LHz^ 

^^^^v'^/L't'— 5'S4!f)'itll;'3T!rnTl^507\ A;^#S 
2 lCiatt6tlTt>« P L L«mL OC K«HI<t^oT 

[0 0 2 5] CCT. m^^SfSfe^etDT^v^^yUx-^i 

s4<Diii:^*m;ea)^s-^«icfp±rn{*. Ati^m 
2 ictattsnTt^^ p L L «piTS<DasrartSPSiK«*i'«iii 

^*nTt>«:t^ttJe (JJ(T. ruNLOCKttJgj <tt> 

[0 0 2 6] ±a?Lfc->iJz;b/^'x^'r>i 6itJ:*ffi 
SlgiltcfipiiT. A:b#S:2iciatt6nTt^-5PLL© 

[0 0 2 71 zL—if-tm^muyTw^r^T'i^'^ii^ 
«7©->'j7';uAai*#si itciUfi-r* U7^yy# 

10 0), v/U7';UAda:^#S:i i «s tii:':ffihfB^s 
s^g^sr* U7^'>:^#2oo) „ ai:*Dfp±ig^s5 

«!|9J»J#S:i 2«^LTtil:^#S8tC3Meti«o 

siBii. ai:^ff±ffi#s 5fc»-:5$m^<^«sr^xv''S'^i/ 
is^^^y^ 5'\<Dxv»^'/ux— 5'S4{Dal^*ff±■r 
« (X7'>y7#2 0 5) c 
[0 0 2 81 A:^#lft2^C|9!^t6nTt^«PLL^*. tti 

:>3^is8*^Sxv>'^/U7^— j» s 4<Dm^*?^^i^cDT\ m 

5) , 

[0 0 2 9] m^comrstmmL. th±)#ia:8fr6xv'" 
■ji/Ux'— ?s4«Dai^«<iiM#n««t (#2 1 0) s A 

i^^jS 2 tCiStt StlTt>« P L L «« L O C K«JgtCft« 
(:^7^«yy#1 1 0) , A^#S2lt|8lt6nTl^«P 
L L#iLOC K«W3!)^U N L O C Ktt)lST-*56^<07^- 

(i^'T =1 V 3 fti(Dmi^m 5 icissnrfc y . mi^ 

tzti^^m^t^ (X7^'y3^#1 1 5) o 

[0 0 3 01 m^<D«K©*^PLL35)^UNLOCKtt» 
T'JSttnt* (;:^7^<yy#1 l 5<0N) s ¥'Jg'J^S5»-> 

•JT'yi/Aaj^^ae. i/UZx/v'T-^-oi -vut' 
/i/AiH^^eii Is sa^fjsij^si 2^/i-LTaj^#8i: 



t^j:-3ttu ao. A^^S2^clB»:^l^Rr<I^^5il 

#120) „ r^^D-e. fflSisii*^^fiE3i<t:**;x xv"" 
^';U7=^-^ s 3 to'iM D 2 0 icfBfa^n^c <t*<*iS|g 

[003 11 m^iDffiiaO^PLLA'iUNLOC 

K«^!eT'«n«" (X7^-yy#l 1 5CDY) . fJSiJ#S:5 
tt->'J7';UAtil^#l9:6. v'UT'Xy^X^-OI 6. -> 

'j7'/uAm*#®i 1. swipjgij^si i^i^-Lxmti 
#«a:8icB^f^pift^^jisy. si«^S7<)^^^^^T^ 

f2i3!«isi fe^lBS!^^T?l^J:^^c■r^ (X7'->y#i 2 

mm7T'itm±^KitbL (X7^-yy#2 15). iBati 

SI T«fB»*MSS-r« (X7^>yy#13 0) ZLilZ\ 
9'J9l\/=r-^ S 3 ««M D 2 0 j!:IB»7rtHl&i6. fflSSS 

[0 0 3 2] ^■<D«t.:i-+f-6"'SS«lli7TS^-r5 
x->-^;b7^-4r^iB»«IS 1 tCTfB»«ittlc8B»LJ:^ 

yi 6lC<fc5ffi5|gSiElC))P?lT±xliLfc7P-^A'-h 

^i:»^■<ffiSi^SE*^f•5, 

[0 0 3 31 ii.gi5W^«iii3t)^6<07=5^^i;u 

iBa«l8l1 iCxv^^yHI^^-Ol 4:&^LTi1-SPIi* 
«IS1 3 3!)":j$«S*tiTl^^JS^. ->U7'>U/<X^'r>l 
6»iBS«ISl tS^«IS7 tt::ffi»E^nTl^«/c46. 

[0 0 3 41 L/)^L«:A^e. COJJo^fllfiltTliA^* 

K 2 (D P L L U N L O C K ti^lgtC^?) 

T\ |2|2(D7P-^-\'- hT'<DXx'>:/# 1 1 5lCfclt 

«¥'Js<:Dje*s x9^-yy# 1 2 otc3ta^iai«su*iB 
[0 0 3 51 ^fc. ^^^gp|^»«^S'^wxy^^^^x— ?e 

7lCxv>'Jf/WI^5-fVl S^^VLT^^-gPIBafttSI 7 
A^ffim^tlTl^-SJa^s i/UZ;U/<X5-<>l 6«f3» 
«l» 1 lim^Wm 7 i: lc««*nTl^*/j:4&. 'J Z/U 

[0 0 3 61 L*^L^<)^8. c:«D«i:3^«fi)6TliA:^# 
S2<OPLLft'««^UNLOCK«IISlC^iE*<7)-2?s BI2 
©^□-^■V- hT-(7)X7"-v:^# 1 1 SIC tilt ^ipJ^O) 
IS*. X7^ >yy# 1 2 OlcJlft'S^fllSl liH^pifjItt 
SeoT. ^gMBa«l«1 7*fflt>rc:FiE 

[0 0 3 71 ^ic. ^-||^illim^lS^col^Ti^^^■r5, m 



(5) 



!|^M2002-25 1 87 



s:fbic«-:3;<ffls!SsiE^?T3o c<7)ibf^€-ia5<^7P- 

[00381 fB»«l3g 1 (D^-r □ > 3 »gL»«fg^3-a: 
(X7^-y^#3 0 0) . ^*LfcSL»*/\°^'->'»^n 

.t-r* Ux<y:/#3 0 5) . upm^^sii. me 

(a) tcSr-r J: 5 *7^-'S»x--?'/l/S^i&fB1ILTL^ 
3 1 0) . 

[0 0 3 91 v'UT'yUAtit;:^*©! i^uzyb/^'x 
X -y y # 4 0 0 ) o WgiJ^e 1 2 ti. ta^weffii^ S 6 
toiBtiiJ-nTL^^jiaiTicTwyg^Eie (b) ics^-r 
y#4 0 5) . BI6 (b) izjuris^sjit. ta 

^f/Ma^^-fVI 5*/^LTA:^#^ft2^^5^S6nS7='i>■ 

^'/ut'— jJSAtt. fs^syjtfs rij (OEraoi*!** 

tl^ti. m^STt"^ roj cDizraa5i:*«a3^*n& 

[0 0 4 01 A:'3*S2tCl8;ltenTl^i>P L LT». 

ai:^#®8ft^exv'^»>Mi^5-<>'i 5«•^^LT)M6tl 
«T^v'^';ux-'S' s 4<Dai:^/#Na^<Dwys^icis:i: 

Tm^a)XBPa^ JlffiT7LOCK:|*9l/UNLOCKtt 

(;^7^-yy#3 i s) , 
[0 04 11 pfim<Dmfstmmr^t. ai^^®86>5 
T^-:^4»;b7='-^JS40»B${lj:^jb'«SM*ti (Xt^v:/* 
4 10) > ^nic);si;TA:^?S2tcig:it6+iTi^«p 

LHiLOCK*?!K0?$Stt*5 (Xx'y:^#3 2 
O) „ Xx'yy#3 2 5T«. J|9JSiJ#S5 3t(«. A^#I8 
2 iCtait Snri^^PLLCDLOCK **«g/ U N L o c 

K wjgy] u St) y *v \°^« - n is y vs> m^^me 

(a) lC5^L/j:7='-'Si7^-:/;Hc»-i»t^T*iJ^-r«o 
[00421 PLL<DLOCK1*J!l/UNLOCKtt)tl 

^ y y 6v - n ji y T-:&ttn«' (xt^ y 

#3 2 5CDN) , i/yZ^UASiSi^^Sie. i/'JTX/'iX 

^-rvi 6. -vyz/i/Atij^^ei K stfipjsy*®! 

a^Ff^mi^^asy^ IM!«l«1*''IB»«?f^^t>J:^ 

tc-rs (xx-y:^#3 3o) , r^tj-e. fisisiiEA'^^ 

figHtJS: y V xv>^'/Ux— St S 3 ««M D 2 0 iCtifSfi£tl 



[0 0 4 31 —:^. P L LOLOC Ktiejg/U N LOG 

K ttJK^j y Ste y 3bV - >«^t n ii y (x 

•y^#3 2 5(DY) . ->y 7';UAtil:^#S6. ->y7'X 

«i 2^y>-LTai;']#S8(cs^iiFpr^i^*jssy. 
as^ Rifs^^is y s ssattifi i *^sBa«•^T:^5 j: -5 tc-r 

U7^yy#3 3 5) o ffiSI8il3b"!^«iz:<!: 
»^«IS7X*«I9^SMJ&L (X7-yy 
#4 15) . IBa«IS 1 T-lilBgS^HSfe-rS (7.7^ <>y 
#340) Z iil:'9V^)\^=r-^ S 3 Ai«M D 2 0 (ClBi* 

[0 0 4 41 *llfl(SJK«IT«. *»Oai^/\*^'-V<)^6 

m-llfi6fKJlS(cit'<T«3fi<DigSE??^lc* 

«o c:n{c<fcy. J:ys^i4©»t^sgiiE^»*<5i^T** 

[0 0 4 51 $fc. X— >7^-y;H*IBaSS1fl«-^ 
mcS^o/c:f9!^tCLTt.<tC\ filjTll*. fBa«l8§2 2 
lci*B16 (c) {cS^-Tt^— S»x-:?';l/«-^i6iB1ii--y:T 
!afaai»2 3ltl*l2l6 (d) ICt^-Tx— JfT^'-^" 
/l/«^»IB1t*-a:fc<<> C<D<fc-5ic-r«<t:s 118lC/T^r 
J: 3 iCl^-t xyU«)IB»«l» 2 2 Rtf 2 3 ^fB««l« 1 
ItffifiJtCgSJ LT-S(cSSfCDM D (C □ e-*?Tfc 5 1 
LfcJi^T't. S>!7<0IB»ai«tClB«*nTl^Sx— ? 
7^-:/yU««S^oTt^«OT. fB»«i§2 2S0f2 3» 
7 i: ©fflSiglEiB^fiEal-B-rx ffifflr ^ d t t^T 

)lsaT^cot^Tt.i^«w^«l«s^^:Jl 

[0 0 4 61 ISi. »-Rtf»=ll8fimmtC33l^Ttt. x 

>>'-s»;Mf^5-f V 1 5fc,i:t?->yr/u/\'x5'i'>i etc 
[0 0 4 71 sfc. f^-^ifm-mmmmz'it. s^a 

SSO^sBli5$JSli:*^6^^3e.-rx-:>'?';Ux— $1 s 4<DJii:b 

< ffl5SgijE^i^T^D■rll^J$ss^>■fBa)$)S3b'^^g 
j$u±<Dii-&icPfiy 7^v''-5';Ux-'5' s ^<r)\^-h/t^^ti 
icao- < fflaiSil^^T -p J: 3 J&WfiKic LT t J: l\ 
[0 0 4 81 $fc, S-St5m=*SSfl51l8T». iBa« 
S 1 3S^-> y 7';U/ ^ < > 1 6 icfl^ S 5 $ fcli S 6 n 
^m:^U ^<7)iS^lCt5L;TS*ffllS7*^5=^v'^»;U7=- 

^s4©aJ^/*Nal:^*^Tofc*'«. *«^«iitin:ps^ 
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K^ICLT*5?. ll^«IS7(D^'f =]V9li7^v^'^;Ux 
-• 5f S 4 ©tll:^/#f tb^/ \°^«->*^»fB1l LTfc*. 

ai^<D/\°4'->'lCj>fCE;-r^ P L L © L O C K/U N L O 
C Kt*l|/\°^->*^46IBttLT*5<«figtCLTt.J: 

[0 0 4 91 si-st;s:is^«sminic*>t^T«. 

CD2 1^||^U ^(7)S*x— Ji^MD 2 01C|3»L 
[00 5 0] 

^mic 7^ v*" ; ux^-' 5^ * m :'3 L ^ w s^^i 

'r>«IE«a)l?^SI«St/IB»SW;:J««8L. 7^v>^t/l/ 

>ro-is*^aJiBas«iss$ /c(*^a5Si«i«§ic 
fB»«llT«^fbr SSejRSiBC^iEzi tf-iw±^an: 

[005 1] $/cs IBSSMtt^ WS<^)WKI<D?f*1 O 

€jM#S*^6t5IB7^v*'^/U7=— S'CDA:^*'<*ttn«\ ^ 

[0 0 5 2] ^/c. :«:$I^(<:J:^^> SBSi^lBitM^^ 

[0 0 5 3] ^fc. %wf^\.zi^^t.. ^■ni%'^-y^^ 

i:3««T-*«o 7*-6lc. a»<htil:»:/\°^->i:(Om«rfB 



<DlB»«H*^ai»Mf JlcgISS LTffifflf 5«!fi8»c J: o T 
[BIS(^ffi^«m^] 

[IS] 1 ] :«:^B^(c«5IB»»^S3<0W^%'^-r 
[E2] S-*«!flJ!iHci5lt«IJlfP*^v-r7P- 

[03] :^mBmz^^u»n^^mic9\-^m^m 
[04] ^WR\m^%mn±mi\z^ms»m 

f^+-^0T-^*o 

[06] al*^aJefI^t«5^•r0T■;fc%o 

[0 7 ] St*©iBail^iljlrofll^iK*.TRr T^'n y 
^'0T-3B%o 

[0 8 ] l^l-t 7=^;KDlB»ai««M5'JtC««6 L/j: 

[?f^<7)t«B^] 

1 

4 $ij{ai#^ 

5 ipJgiJ^S 

6 ->'J7';UAai^#S 

7 

8 S±J:^¥^I9; 

9 ■7-<<'P3>tfa. — 

1 0 ftjia?© 

1 1 i/yzvi/Aas^*s 

1 2 ipjgij^a 

1 3 ^gPS^SIS 

1 4 xv>"^;HI^^'r> 

1 5 T^v»^';Kl^*7'f > 

1 6 ->iJ7';l//^X-5'r> 

1 7 ^g|5f3a«ISS 

1 8 9'J'5tMn^'P'<y 

2 0 MD 
2 1 CD 

2 2 ^mmm 

2 3 IBSMffi 



!ttM2 0 0 2-2 5 1 8 7 



[01] 



2 O 



2-7— ?r 



6 







_ 



2 I 



1 



L 2 



[BI2] 



[EI5] 




«300 



CSTART) 



*305 [ n»3e 



01D |S 6 agfln - 



PLLj^LOCIOUNLOCK 



MOO 



- M3 eii3Ktl 




(8) 



1tM2002-2 5 1 87 




nm^WL I 



1 2 







r ■■■ 




1 




i'U r A' 













14] 



mmmm 



1 s 



2 1 



1 o 



(9) 



1tllB2 0 0 2-2 5 1 8 7 



n 


8 6 n 




1000 




1001 




1010 




1011 




1100 




1101 




1110 




1111 



[126] 
(b) 



(•) 



[137] 



1 

{ 


1 s 


7 

{ 











(c) 



n 


a O n 


1 


1001 




lote 




1011 




1100 




1101 




1110 




1111 




1000 



(d) 



n 


s a n 


1 


1010 


S 


1011 


t 


1100 


4 


1101 


S 


1110 


0 


1111 


7 


1000 


a 


loot 



(b) 



1 3 



mmmm 



L 6 



[BIS] 



a 3 



MM* 



(c) 



1 






1 6 


7 






. 5 




1 e 

3.-, 



r 

I e 



1 7 

-J__ 



